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Executive Summary

As amember of the Center for Independent Experts (CIE), my general impression
of this meeting was that it was well-organized and scientifically sound.

The meeting was organized in plenary format for all participants and divided into
Eastern and Western subgroups. The contents for the general plenary were of interest to
al participants, which included the CPUE standardization, stock assessment methods
with discussion, and a report of progress on daily activities. The division of
Eastern/Western groups was made due to the different stock status. The Western group
tackled both the western stock assessment and methodologica development, whereas the
Eastern group worked mainly on the eastern stock assessment, due to data uncertainties
prohibiting methodological development.

| participated in the Eastern group discussions and assisted with the group’s

CPUE standardization, assessment runs for the VPA-2Box, and the projection. In



addition, |1 was also caled upon by the Western Group to help regarding some of its
technical issues.

Based on my activities and impressions of this meeting, this report is organized
into three parts: The first focusing on the meeting format; the second regarding the
methods used in the meeting; and the third concentrating on the assessment of data. In
each part, | describe my general impressions and findings, followed by my comments and

recommendations.

1. Meeting Format

1.1. General impression

The meeting began on July 22, 2002, at the ICCAT Secretariat in Madrid, Spain,
with participants from Canada, the European Community, Japan, Libya, Morocco,
Tunise, USA, Chinese-Taipei, Malta, Turkey, and the ICCAT Secretariat (see Appendix
). Dr. Joseph Powers (USA) chaired as overall meeting coordinator, and Drs. Jean-Marc
Fromentin (France) and Michael Sissenwine (USA) served as co-chairmen for the eastern
and western stocks, respectively.

The meeting began in plenary session to review documents submitted by all
national agencies regarding their catch data, farming, tagging, and CPUE series
standardization. The plenary continued to the morning of July 23rd for the VPA stock
assessment models. The details for the presentations and comments are summarized in
the “Report of the ICCAT SCRS, Atlantic Bluefin Tuna Stock Assessment Session”, one

of the submitted documents listed in Appendix 2.



After the July 23" plenary, participants broke into Eastern and Western groups.
The plenary session resumed every morning to report on and review the subgroups

progress.

1.2. Recommendations

1.2.1. Recommendation for visual presentation

| suggest that visual presentations (for example, PowerPoint) be used in future
meetings. During the present sessions, many of the participants were confused while
attempting to follow the presentations and discussions. By using visual presentations, the
presenters would be better prepared to share their scientific data, thus more effectively

engaging discussion and receiving comments.

1.2.2. Recommendation to train more analysts for assessment model runs

Within the Eastern Group, Dr. Laurence Kell was the only person working on the
assessment model. Dr. Kell is an excellent analyst and is well-organized for all the
assessment needs using the Microsoft Excel package. However, due to the extensive
requirements for different assessment scenarios, he was under much pressure to get all
these runs completed. | suggest a training session for more people in the Eastern Group
that could be led by experts such as Dr. Kell. Such sessions should be completed prior to
the meeting (within a day or two) for some of the national modelers with good technical

and analytical background to expedite the assessment in the Eastern group.



Furthermore, it is important that the assessment procedures are fully
understandable to others, particularly how the models perform when underlying

assumptions are changed or violated.

2. Methods

2.1. CPUE Standardization

2.1.1. Questionable CPUE series standar dization

CPUE standardization is the first step for the stock assessment VPA modeling.
Then any questionable analyses and assumptions occurring standardization process may
introduce additional biases or uncertainties to the assessment results, besides the
uncertainties from the well-discussed data issues.

The methods adopted and used in this Working Group consisted of the
generalized linear model, extended to include the random effects of some interaction
terms (i.e. GLM/GLMM). The GLMM procedure is used to dea with the lack of time
series independence between observations in catch rate (Cooke and Lankester 1996;
Cooke 1997). Most of the analyses assume that the error distributions for this model are
log-normal, deltalognormal, or negative binomial.

Use of these procedures is expected to capture the statistical distribution of the
residuals in the CPUE data series, along with the effects of such temporal and spatial
factors, such as year, month, and area, anong others. Some of the series were found to
deviate from the assumed distribution with bimodal and skewed residua distributions.
Some of the analyses were revised to comply with this residual distribution

(SCRS/2002/103)



| question the suitability of the GLM/GLMM adopted by SCRS to standardize the
CPUE indices with the assumption that the CPUE data or model residuals are spatially
independent within areas. This obviously deviates from the reality of fish populations.
Fish populations are often spatially correlated, and a positive correlation can be
intuitively expected since it is common that fish abundances at nearby sites are similar.
High abundance areas will tend to correlate positively with other nearby high abundance
sites, and vice versa

This can be expected from most of the submitted documents (e.g. Figure 1 from
SCRS/02/081; Figure 1 and 2 of SCRS/2002/103; Figure 1 of SCRS/01/020). However,
this positive spatial correlation within areas was ignored in the standardization of CPUE
data with the erroneous assumption adopted by SCRS with the GLM/GLMM procedures
that the data within areas are independent.

It can be easily shown that by ignoring this spatial correlation, the variance of the
mean (L Smean used as CPUE indices from SCRYS) is smaller than the CPUE indices with
the embedded spatial correlation (which should be adopted by SCRS). Then the CVs

input to the VPA are smaller than they should be. It can be seen that if |, aj :L---,nf are

n CPUE data points, then:
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If 1, aj :l-~-,nf are supposed to be identically independently distributed with

variance o (default assumption in the ICCAT CPUE standardization procedure), then
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In this situation, equation (2.1) with the erroneous assumption from equation (2.2)

becomes
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However, with the embedded positive spatia correlation, i.e,

CovCIj,IkhZO for al j, k=1---,n, it can be easily seen from equation (2.1) that:

(2.3) VarCI_ySh > VarCl'noh

where VarCI_ySh denotes the variance calculated with spatial correlation, and VarCI_noh

denotes the variance from ICCAT cdculation.

In summary, the CVs inputted to the VPA model are smaller than they should be.

2.1.2. The consequence of the faulty CPUE indicesfor the VPA model

The consegquence of this questionable CPUE standardization to the VPA model
can be seen from the relationship of the inputted CPUE series and the VPA model
likelihood function using the log-normal distribution as an example (page 13, Table 3,

VPA-2box Version 3.0, User’s Guide):
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In (2.4), 0,, is modeled as &7, :dlnputiky X f,ky xvikiz, where Input,, are the
inputted CVs and the v, are the weighting factors.

It is obvious from (2.4) that by ignoring the spatial correlation, the inputted CV
series (which are smaller than they should be) will result in an erroneously larger (in
absolute value) InL. That is why most of the VPA runs yielded so large an InL. The
samelogic is applied to the modeled AIC, AlCc and x° statistics.

In summary, the inputted CVs that ignore the spatial correlation do not affect the
VPA model with equal weighting since the inputted CVs are not used in the VPA model
fitting. However, they affect the VPA model with al other forms of weighting. The
simple consequence of the erroneous inputted CV is that the values for the VPA
likelihood function and the lack-of-fit statistics of AIC, AlCc and x? tend to be larger
than they should be, implying that the assumed distribution and the VPA model do not fit
the data. After incorporating the spatial correlation, the values of al these statistics
should be decreased to correctly measure goodness of fit, as readily seen from the
definition of these statistics (SCRS/02/86).

Further research incorporating the spatial dependence of CPUE data, as well as
the impact of ignoring this spatial dependence (as adopted by SCRS) should be
undertaken. Infact, it isnot surprising to see from the outputs of all the VPA models that

the model diagnostic statistics are so large. In my view, because the first step of the stock



assessment, to standardize the CPUE, is questionable, the assessment based on these
series for VPA modeling can also be misleading and may even prove meaningless in

some cases.

2.1.3. An example

To investigate and illustrate the consequences of CPUE standardization that
ignored spatial dependence, | approached some delegates hoping to acquire one or two of
their CPUE data sets for this purpose. | found out that within SCRS, these data are
confidential and cannot be shared among other delegates for research and validation
purposes. Therefore, as an Independent Expert from the CIE (not to be confused with the
CIA), | was not able to obtain the presented CPUE data from this meeting to illustrate
this point.

Since Atlantic bluefin tuna (BFT) data are not for disclosure to the public, so |
used Pacific halibut dataﬂto demonstrate the result from (2.3). The data for this analysis
are taken from the 1999 IPHC scientific survey conducted in northern British Columbia,
Canada, and it covers survey station numbers 2040-2150 (Fig. 1). Since thisis a single

year's data, there are no interannual, area effects. The GLM model would be just:

(2.5) CPUE, = i +¢,

where &; can be modeled as some suitable distribution, such as normal, log-norma,

Poisson, etc. corresponding to the data distribution.



It can be seen from Figure 2 that the CPUES (the indicator of fish abundance) are
correlated with each other, with the higher CPUEs associated with higher CPUES, and
vice versa. The CPUEs are simply not independent, and they are not random samples.
Thisisalso truefor BFT (Figure5).

These CPUE data are not normally distributed (left plot of Figure 3), as
discovered from SCRS for most of the BFT CPUE data. In fact, the distribution is highly
skewed. However, the log transformed CPUE (right panel of Figure 3) behaved more
normally than the un-transformed data. With the log-transformed data, the mean log-
CPUE is4.025, and the CV is 0.249.

To incorporate the spatial autocorrelation into the CPUE standardization, the

geostatistical method (Cressie 1993; Chiles and Delfiner 1999) should be used. The core

component of this method is the variogram model to obtain the covariance Cov{l i Ikh

from (2.1). Generdly, the most commonly used variogram model is the spherical or
Matheron model (Matheron 1970). In geostatistics, this model is as important as the
normal distribution is to traditional statistics (Clark 2000). Other models are also as
applicable, including the exponential and Gaussian models. Their mathematical

formulations are as follows;

! The CPUE datafor that datais publicly available from my institution’ s webpage, at
http://www.iphc.washington.edu.
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where y, is the nugget effect, which represents a discontinuity at the origin of the
variogram with amplitude y,, corresponding to unobserved small-scale variance and
observation error; y, isthe sill or maximum level of heterogeneity and r is the range of

influence, which is the distance beyond which there is practically no spatial correlation
between data points. Consequently, the expression levels off to a constant magnitude at a

distance greater than r represented by y,+y,, and is generally of the same magnitude as

the statistical variance of the sample population.

For these halibut CPUE data, the fitted variogram model can be seen from Figure
4a. From this plot, one can conclude that the CPUES for stations within 1.35 degree are
not independent. Figure 4b shows the covariance structure as a function of distance and
Figure 4c the correlation structure as a function of the distance. Both figures demonstrate
that the CPUEs are correlated with the neighboring CPUEsS.

After incorporating this spatial correlation the estimated CV is 0.418, which is

higher than the CV (0.249) derived from ignoring the spatial correlation.
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2.1.3. A proposal

On the last day of this meeting, Prof. Isik Oray from Turkey (Faculty of Fisheries-
University of Istanbul) and | proposed to jointly investigate the CPUE standardization
procedures incorporating spatial correlation for two purposes. One was to develop an
improved procedure for the CPUE standardization, and the other to fill the gap of no
CPUE indices from the Eastern side of Mediterranean Sea, where there are no usable
CPUE indices.

Prof. Oray is working on putting the raw data together and with the detailed
descriptions of the fisheries and biological background. We hope to have aworking paper

for next meeting.

2.1.4. Further recommendation for investigation of CPUE

Besides the spatial autocorrelation, | recommend that the working Group review
methods of developing, standardizing, and evaluating the usefulness of CPUE series as
indices of abundance. Further investigation should be conducted for the random effects
on which interaction terms from the factors of year, month, area and how these terms
should be included as random effects.

In analyses with zero catches in the CPUE data, a common procedure isto add a
constant of about 10% of the average value to al of the CPUE data and take the natural
logarithm of the result (e.g., SCRS 02/103; SCRS 02/108; SCRS 02/109). | recommend
that the Group further investigate the logistics and sensitivity of this procedure. My

research (Chen and Pounds, 1998), investigating the chemical interaction from
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toxicological datafor chemical mixtures, indicated that the conclusions are very sensitive
with this added small constant. With slight change of this added constant (say, from 10%
to 8% or 11%), the conclusions could be from a significant model to non-significant
model, and visa verse.

In fact, the zero observation can be modeled from other distributions, such as
Poisson, and negative binomial, among others. Further analysis to compare the statistical
properties of these various approachesis required to develop recommendations on how to

address zero catches in CPUE data.

2.2. Mixing

2.2.1. Management consequence of mixing and recommendation

The assessment of North Atlantic bluefin tuna has been traditionally conducted
based on two separate stocks in the north Atlantic: one on the western side and the other
on the eastern side of the Atlantic (including the Mediterranean Sea). It has been also
assumed that the mixing of the two stocks is negligible, and that management decisions
for the western Atlantic stock have no effect on the eastern Atlantic stock, and vice versa.
However, recent tagging experiments have demonstrated that the migratory patterns of
these two stocks are much more complex and extensive than has been previously
assumed. SCRS/02/088 stated that “if the degree of mixing of the two stocks is greater
than the 1-2% which is currently assumed, then the recovery of the depleted western
stock might not be possible under the existing management regime and additional

management measures might be needed”.
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To redlistically quantify the mixing rates, tagging data from ICCAT should be
properly analyzed. SCRS/02/93 briefly described the tagging experiments conducted
from ICCAT. The ICCAT electronic tag database has documented more than 16,000 fish
tagged-and-released over 50 years. This database has not been fully mined (SCRS/02/93).

| recommend that the SCRS investigate this database for a proper analysis.

2.2.2. Recommended modelsfor the analysisof ICCAT tagging database

In fish stock assessments undertaken to estimate fish-stock abundance, the
incorporation of fish movement (Quinn et al. 1990; Fournier et al. 1998; Punt et a. 2000)
becomes more plausible as spatial models become computationally feasible. Biases and
uncertainties can be reduced if models incorporate migration and mixing.

To analyze the tagging data, Quinn and Deriso (1999) comprehensively reviewed
different forms of movement models, including: the diffusion model (Hilborn 1987,
Deriso et a. 1991; Fournier et al. 1998); the generalized movement estimation (Ishii
1979, Sibert 1984, Anganuzzi et al. 1994; Xiao 1996, Xiao et a. 1999; Xiao and
McShane 2000); and the movement-estimation mark—recapture methods (Seber 1982,
Brownie et al. 1985, Schwarz et a. 1993).

Doubts have been raised in SCRS that the data quality and tag non-reporting rate
could be major obstacles in using this database. However, based on my observations and
impressions while attending this assessment meeting, | believe that the quality of the
tagging database might be sounder than the CPUE and the catch data presently used for

the VPA stock assessment mode.
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If tag non-reporting is the main concern for the SCRS, recent development for
mark-recapture analysis can be used to deal with this problem, as described by McGarvey
and Feenstra (2002). The authors discuss how the analysis can deal with problems of
nonreporting. An estimator of movement rates can be developed that does not use the
number originally tagged but isfitted to the relative proportions recaptured in each cell in
each time step subsequent to release. With the use of the proportion, rates of processes
occurring in the tag-rel ease spatial cell, such as short-term tagging mortality and survival,
cancel out from the predicted likelihood probabilities. Similarly, rates in the recapture
cell for processes of ongoing tag loss, natural mortality, and tag nonreporting, if they can

be reasonably approximated as being uniform across cells, also cancel out.

2.2.3. Recommendation for implementation of new mass-marking experiments
Another recommendation is for ICCAT to implement new mass-marking
experiments, in order to estimate mixing rates and the associated fishing mortality.
However, before doing this, | suggest undertaking some investigations of the existing
tagging database to ascertain what can be done with the existing data in order to develop
a new design for the future mass-marking. This would include an effective design for
tagging mortality, tagging shedding, reporting rates to get a higher confidence level in

stock assessment, migration patterns, and growth.

2.2.4. Smpleideato analyze the SCRStagging database
Since | do not have a detailed background on the SCRS database and have not
seen any tagging data, 1 cannot conclude much. However, | emphasize and foresee that

we may be able to conduct some useful analyses with the tagging database for at least
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some independent and parallel modeling, aong with the VPA assessment model. Instead
of attempting solely to create and imagine all types of scenarios, we might be able to use
real datato gauge the plausibility of some outcomes.

From what | observed at the meeting, the Committee seems to worry a lot about
the tag reporting rate and its confounding with fishing mortality, which is, of course,
related to catch. Provided that the reporting rate is the same for the two regions, even if
they change with time, they have no appreciable (in the sense that enough releases and
recaptures are achieved and are available) effects. If we are modeling two regions
(Western/Eastern) and if the two regions have different rates of reporting, then with a bit
of mathematical manipulation, we might be able to estimate aratio.

The movement rates can be estimated as a 2x2 matrix of constants (if few dataare

available), or as 2x2 matrix for each year (if there are plenty of data).

3. Data issues

| reiterate here the aforementioned recommendations on data issues such as
reported catches, catch-at-size, and CPUE indices, particularly the quality of the catch,
effort, and catch-at-size data available for conducting quantitative assessment, especially
in the eastern Atlantic. It is clear from this committee that many of the model inputs on
the assessment are uncertain or even biased, including doubts over the catches in recent
years, the absence of the size distributions for many fisheries and the uncertainties of
available CPUE indices as measures of overall stock abundance. These uncertainties or
biases make it difficult to develop a quantitative stock assessment and easier to forward

misleading recommendations.
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3.1. Recommendation to start observer programs

| strongly recommend that onboard observer programs be initiated and implemented
as soon as possible to monitor catches and catch-at-size data.  This recommendation is
based on the fact that the catches are sometimes misreported and the catches-at-size can
be based on small sample sizes (for example, the catch-at-size data from Mexico are
based on only two fish). With the implementation of the program, the quality of the data
would be enhanced on catches and catch-at-size. This program would also be useful for
collecting data on discards and on their subsequent estimation, such that discarding
effects can be fully included in the stock assessment. This program can be also used to
achieve sufficient sampling on catches and discards, and thus avoid the need for pooling

or substitution.

3.2.Recommend to initiate ICCAT scientific survey

Finaly, 1 recommend that ICCAT scientific survey programs for fishery
independent CPUE indices be initiated, whereby the ICCAT would have independent
patterns for the reported CPUE indices, as the original data from every nation's CPUE
indices are not currently available to the Commission.

In addition to serving as a new CPUE series for stock assessments, the survey
results can be used to compare and contrast abrupt changes in fish populations or to

mediate for differences in national CPUE series.
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Figure 1. IPHC scientific survey map with the data from northern British Columbia,
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Appendix 3: Statement of Work

STATEMENT OF WORK

Consulting Agreement between the University of Miami and Dr. Din Chen

Background

Atlantic bluefin tunas are a valuable commercial and recreational fishery resource. The fishery
takes place throughout the North Atlantic Ocean and the Mediterranean Sea. Many countries from Europe,
North America, Asia, Africa, South America and the Carribean participate in the fishery.

The fishery is subject to international management by the International Commission for
Conservation of Atlantic Tunas (ICCAT). The ICCAT convention establishes Maximum Sustainable
Yield as the objective for management.  Scientific advice for fisheries management is prepared by
ICCAT’s Scientific Committee on Research and Statistics (SCRS). ICCAT manages Atlantic bluefin tuna
as two separate management units for the Western Atlantic and Eastern Atlantic (including the
Mediterranean Sea). The Western Atlantic bluefin tuna population has been sharply reduced in abundance
fromthe 1970s. ICCAT adopted arebuilding plan for the Western Atlantic fishery in 1998, which is still in
force. Overfishing is now occurring in the Eastern Atlantic, with the catch far exceeding estimates of the
yield that can be sustained.

Management of bluefin tuna, particularly for the Western Atlantic management unit, has been
controversial for decades. The fishing industries (both commercial and recreational) believe the stock has
not declines as serioudly as indicated by ICCAT assessments, and that more recover has occurred in recent
years. Environmentalists have argued that the Western Atlantic bluefin tuna fishery is an extreme example
of overfishing, and that the rebuilding process has just begun, at best. Part of the controversy over bluefin
tuna is related to ICCAT's use of two management units. It has always been known that there is some
migration across the management unit boundary, but recent evidence indicates the mixing between Western
and Eastern Atlantic management units could be quite important from a management perspective.

More detailed background can be found on the ICCAT web site at fvww.iccat.es]by clicking on “Download
Reports, Regulations, etc.”, and then clicking on:

e “Executive Summaries of Species Status, Oct. 2001- Bluefin”: For the most recent management
advice;

» “Last Detailed Species Assessment Report-Bluefin”: For details on the most recent assessment which
was conducted in 2000;

e “Other Reports of 2001- Bluefin Mixing Meeting”: For a description of recent information on mixing
and itsimplications; and

e “Work plans for Species Working Groups- Bluefin”’: For the work plan for the 2002 assessment
meeting for bluefin.

These four documents will also be sent electronically (see Appendix | for atentative list of submissions to
the ICCAT bluefin tuna session).
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Role of the Consultant

The consultant is to participate as an objective scientific expert member of the US Delegation to
the ICCAT bluefin tuna assessment meeting, 22-30 July 2002 at ICCAT Headquartersin Madrid. The US
Delegation will be composed of scientists funded by the fishing industry and environmental interests, as
well as US government scientists. In the past, the diversity of perspectives of the scientists within the US
delegation has made it difficult to reach consensus on assessment results and management advice. The
participation of independent experts from the Center for Independent Experts (CIE) is intended to add
expertise, help reach a balanced consensus, and lend credibility to the outcome.

The last “bulleted” document (work plan) above gives a description of the work to be carried out
during the assessment meeting. The second “bulleted” document (Detailed Assessment) describes the
statistical methods used to calculate abundance indices (i.e., general linear models), preparation of catch at
age matrices (by cohort dicing), the assessment methodology (a version of ADAPT), and other models
(e.g., Age Structured Production Models). The consultants must have the expertise and experience to
understand these methods and models and to help guide the assessment meeting to use them properly from
ascientific perspective.

In addition to participating in the ICCAT meeting for nine days, the consultant will be expected to
spend five days preparing for the meeting (reviewing past assessments and documents submitted to the
current meeting), and two days following the meeting preparing a report. The consultant’s duties will not
exceed atotal of 19 days.

Specific Responsibilities of the Consultant
Specific tasks and timings are itemized below:

1. Read and become familiar with the four documents noted above listed in the Background session of
this SOW, SCRS documents submission to the assessment meeting provided to the consultants in
advance of the meeting (alist of expected submissionsis attached), and other relevant documents;

2. Participatein the entire ICCAT assessment meeting of 22-30 July 2002;

3. As a participant in the meeting, conduct analyses and prepare portions of the meeting report as
assigned by the head of the US Delegation for the Western Atlantic bluefin tuna assessment;

4. Prepare areport addressing the following points:

0 Highlighting impressions of the conduct of the meeting and how it might be improved in the
future;

o Discussing strengths and weaknesses in the analyses and advice resulting from the assessment
meeting; and

o If, and only if, the assessment meeting fails to provide unambiguous advice by consensus, the
individual consultants will provide their own expert advice within the context of work plan
and requirements of the ICCAT rebuilding plan for Western Atlantic bluefin tuna.
Specifically, they should advise on the appropriate total alowable catch level consistent with
the rebuilding plan, and on management units (i.e., should ICCAT change from its current
two management units, and if so, how?).
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5. No later than August 9, 2002, submit the written reporlﬂ(see Appendix 1) addressed to the “University
of Miami Independent System for Peer Review,” and sent to Mr. Manoj Shivlani, via email to
Imshivlani @rsmas.miami.eduf

2 The written report will undergo an internal CIE review beforeit is considered final. After completion, the
CIE will create a PDF version of the written report that will be submitted to NMFS and the consultant.
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ANNEX I: TENTATIVELIST OF SUBMISSIONSFOR THE
ICCAT BLUEFIN TUNA SESSION

Specifications and clarifications regarding the ADAPT VPA assessment/projection computations carried
out during the September 2000 ICCAT West Atlantic bluefin tuna stock assessment session - Punt, A E and
Butterworth, D S - SCRS/02/086

An initial application of the spatial structure framework for North Atlantic bluefin developed at the
September 2001 bluefin mixing workshop using simple age-aggregated models - Punt, A E and
Butterworth, D S - SCRS/02/087

A scenario-based framework for the stock assessment of North Atlantic bluefin tuna taking into account
trans-Atlantic movement, stock mixing and multiple fleets - P. Apostolaki , M. McAllister and E. A.
Babcock - SCRS/02/088

Standardized catch rates of bluefin tuna, thunnus thynnus, from the rod and reel/handline fishery off the
northeast United States during 1980-2001 - Craig A. Brown - SCRS/02/089

Standardized catch rates for large bluefin tuna, thunnus thynnus, from the U.S. pelagic longline fishery in
the gulf of Mexico and off the florida east coast. - Jean Cramer - SCRS/02/090

Updated index of bluefin tuna (thunnus thynnus) spawning biomass From Gulf of Mexico ichthyoplankton
surveys - Gerald P. Scott and Stephen C. Turner - SCRS/02/091

Updated information on electronic tag results from bluefin tuna tagged in the western Atlantic Ocean -
Barbara A. Block and Andre Boustany - SCRS/02/092

Atlantic bluefin tuna: additional considerations on mixing on the feeding grounds - Frank Hester -
SCRS/02/093
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ANNEX Il1: REPORT GENERATION AND PROCEDURAL ITEMS

1. The report should be prefaced with an executive summary of findings and/or
recommendations.

2. The main body of the report should consist of a background, description of review
activities, summary of findings, conclusions/recommendations, and references.

3. The report should aso include as separate appendices the bibliography of all materials
provided and a copy of the statement of work.
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